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sector and economic growth in Bangladesh.  An econometric model is applied to the 
analysis with time series data from 1995-2009. The result of the study shows that 
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one percent increase in public expenditure in education contributes 0.34% increase 
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1.0 Introduction 
 
Education has both intrinsic and instrumental value: it is desirable not only for the individual but also for 
the society as a whole (Amartya Sen, 1999). Education is a key factor for boosting a country’s economy 
and is considered as one of the necessary conditions to achieve better outcomes on social welfare. The 
social benefits of education provide a powerful set of arguments in favor of public investment to achieve 
the social optimum (Harsha, 2004). As a crucial subject matter of public finance, public expenditure on 
education and subsequently economic growth has found much attention of economists and researchers.  
 
The existing view in modern economic growth theory is that education is an important key to economic 
prosperity. On the other hand, Fiscal policy of government affects the long-term growth rate through 
decisions on public spending in the process of budget announcement.  As education is an important index 
of socioeconomic development, public financing on education has been a priority for governments in 
developing countries. Bangladesh is one of the developing countries which is striving to achieve 
economic goal through reduction of poverty, increasing efficient manpower and accomplishing social 
welfare at a greater extent through better public financing decision. Between the years 2000 to 2009, the 
annual public expenditure on education was on an average 2 to 2.5 percent of GDP. During the same 
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period, the share of the government budget devoted to education was on an average 14.95% (see Table-
2, Appendix). 
 
In Bangladesh, increased investments in education are associated with higher returns in the labour 
market and higher productivity in the agriculture sector (Asadullah 2005; Asadullah and Rahman 2005; 
Al-Samarrai 2007). If education causes GDP to increase at a greater extent then the allocation to this 
sector should also be enhanced. Education is a long term process and therefore it’s necessary to establish 
long term relationship between these two variables. Though a number of research on functional 
relationship between public spending on education and economic growth have been conducted in many 
countries but such type of study remains absent in Bangladesh.  The objective of this study is to 
determine the long run relationship between public spending on education and economic growth in 
Bangladesh.  
 
2.0 Literature review 
 
Numerous studies discussed about the relationship of the public expenditure on education and the 
economic growth. The size of government expenditures in social sector and its impact on economic 
growth has emerged as a major public choice issue facing economies in transition (Devarajan et. al, 
1996). Blankenau et al (2005) carried out an empirical study on expenditure–growth relationship in the 
context of an endogenous growth model. They found that the response of growth to public education 
expenditure may be non-monotonic over the relevant range. The relationship depends on the level of 
government spending, the tax structure and the parameters of production technologies. The literature 
has focused on the link between level of public expenditure on education and economic growth; majority 
of the studies deal with endogenously generated economic growth and stress on the role of human 
capital accumulation in economic growth (Chakraborty, 2005). An investment in education is very 
beneficial to the society, both at the micro level as well as macro level and affects the economic growth 
both directly and indirectly (Dahlin, 2005). 
 
Education has high economic value. A considerable part of the community’s wealth must be invested for 
the same. Investment in education leads to the formation of human capital, comparable to physical 
capital and social capital, and that makes a significant contribution to economic growth (Dickens et al., 
2006; Loening, 2004). The policymakers argued that expenditures in social sector plays an essential role 
in the economic development of a country by maintaining law and order, providing economic 
infrastructure, harmonizing conflicts between private and social interests, increasing labor productivity 
through education and health and enhancing export industries (Al-Yousif, 2001). Baum and Lin (1993) 
examined the impact of three different types of government expenditures on the growth rate of per 
capita GDP using cross-section data from both developed and developing countries for the period of 
1975-85. This study determined that expenditures on defense, welfare and education have different 
impacts on economic growth. The growth rate of educational expenditures has a significant positive 
impact on economic growth in all cases. Kevin (2000) explores the transition mechanism that might link 
the income inequality and economic growth. He found that public education expenditures are positively 
associated with future economic growth, although the contemporaneous effect upon growth is negative. 
Barro et al (2001) examines a panel data of around 100 countries observed from 1965 to 1995 and finds 
that growth is positively related to the starting level of average years of school attainment of adult males 
at the secondary and higher levels. 
 
Education as an investment secures returns in the form of skilled manpower that geared to the needs of 
development, both for accelerating economic development and for improving the quality of the society 
(Yogish, 2006). According to Chemingui (2005) an increase in government expenditure devoted to the 
three priority areas i.e. agriculture, education, and health will affect the economy through increase in 
sectoral or economy-wide total factor productivity (TFP). Kamara et al. (2007) indicate that public 
expenditure on education is positively correlated with economic growth in African countries. Nah (1997) 
studied the impact of various types of social expenditures on economic growth by using the 1992 data for 
68 countries with the help of rank correlation and regression techniques. The conclusions through 
ranking reveal that the advanced countries spend relatively greater proportions of their pubic 
expenditure on health and social security but the developing countries allocate disproportionately larger 
amount for educational development. Ansari and Singh (1997) used annual time series data from 1951 to 
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1987 to study the relationship between public spending on education and growth in India. They found 
that there is no long run relationship between the two. Afzal et al (2010) conducted a study to investigate 
short-run and long-run linkage between school education and economic growth in Pakistan and 
confirmed the existence of direct relationship between them. In another study Chandra (2010) made an 
attempt to explore the causal relationship between government spending on education and economic 
growth of India using 1950-2009 data. The study shows that the direction of causation is from education 
expenditure to economic growth is not immediate to take effect, rather it can be said that investment in 
education is expected to affect economic growth of a country after some period. 
 
3.0 Data & methodologies 
 
The study investigates the relationship between economic growth and public expenditure on education. 
The data set comprises of annual time series data for Bangladesh over the sample period of 1995-2009. 
The sources include World Development Indicators released by the World Bank and “Key Indicators of 
Asia and Pacific Countries” (Economics and Development resource Centre -Asian Development Bank).   
 
Economic growth is defined as the increase in a nation’s ability to produce goods and  services over time 
as is shown by increased production levels in the economy. There are numerous measures to depict 
economic growth and the study employed GDP per capita (US $) as a proxy for economic growth. GDP per 
capita is measured as GDP divided by the total population of the country. The independent variable of the 
study is public expenditure on education (US $). Public expenditure on education consists of current and 
capital public expenditure on education as such government spending on educational institutions (both 
public and private), education administration as well as subsidies for private entities 
(students/households and other privates entities). The descriptive statistics of the variables are shown in 
Table1 (Appendix). 
 
Most of the studies typically use Ordinary Least square (OLS) to estimate following growth equation: 
 
Yt= ttEDU   10 ……………….…….. (1) 
Where Y is the GDP per capita (GDPPC) at 2000 constant price, EDU is public expenditure on education. 
0  and 1  are the parameters known as the intercept and slope coefficient and   is the classical random 
disturbance term. Data were transformed in logarithms to smoothen the data which displayed a high 
trend. Each variable name is preceded by an L to indicate the inclusion of logs. Thus, LGDPPC indicates 
natural log of GDP per capita, LEDU denotes natural log of public expenditure on education. Thus 
equation (1) can be represented in the following linear logarithmic regression form,     
LYt= ttLEDU   10 ……………….…….. (2) 
In order to avoid a spurious regression situation the variables in a regression model must be stationary 
or co-integrated.  When working with non- stationary time series, there is need to test the presence of 
unit roots in order to avoid problem of spurious regressions. If a variable contains a unit root then it is               
non-stationary and unless it combines with non-stationary series to form a stationary co integration 
relationship, then regressions involving the series can falsely imply the existence of a meaningful 
economic relationship (Harris, 1995). It is important to test the order of integration of each variable in a 
model, to establish whether it is non- stationary and how many times the variable needs to be differenced 
to result in a stationary series. Therefore, in the first step, unit root tests on LGDPPC and LEDU have been 
performed to investigate whether they are stationary or not. To check for non-stationarity property, the 
data were subjected to Augmented Dickey and Fuller test (ADF test) and also the KPSS test. The null 
hypothesis of ADF test states that a variable is non-stationary, whereas the null hypothesis of KPSS test is 
a variable is stationary. The null hypothesis of non-stationary is rejected if the calculated ADF statistics is 
less than the critical value. On the other hand, the null hypothesis of stationary is accepted if the value of 
the KPSS test statistic is less than its critical value. 
 
ADF performed by adding the lagged values of the dependent variable ΔYt. The following regression is for 
ADF test purpose:  
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tititt YYtY   121 ……………….…….. (3) 
Where t  is a white noise error term and 1 tY = ( )21   tt YY  and so on are the number of lagged 
difference term which is empirically determined. We employ the automatic lag length selection using a 
Schwarz Information Criterion (SIC). 
 
To test the null hypothesis of stationarity using the KPSS test, we follow Kwiatkowski et al. (1992). They 
consider a series yt that can be decomposed into the sum of deterministic trend, a random walk, and a 
stationary error: 
ttt ry    ……………….…….. (4) 
Where t is a stationary process and tr is a random walk given by: tr = tt ur 1 with  tu ~ iid (0,
2
u ). The 
initial value 0r  is fixed and serves as the intercept. Under these assumptions, the null hypothesis of 
stationary is 
2
u = 0. t is assumed to be a stationary process, under the null hypothesis the series ty  is 
trend stationary. To test the null hypothesis of level stationary ξ is set equal to zero. The number of lags 
in our KPSS test is selected automatically by Newey and West Bandwidth using Barlett Kernal Spectral 
estimation method. 
 
Our next step is to determine whether the variables have a stable and non-spurious, long run 
(cointegrating) relationship among themselves. The concept of cointegration is that non-stationary time 
series are cointegrated if a linear combination of these variables is stationary. Cointegration, an 
econometric property of time series variables, is a precondition for the existence of a long run or, 
equilibrium economic relationship between two or more variables having unit roots (i.e. integrated of 
order one). Two or more random variables are said to be cointegrated if each of the series are themselves 
non-stationary, but a linear combination of them is stationary (Engle and Granger, 1987). For the 
purpose of testing cointegration we have chosen the Johansen (1979) procedure. Johansen’s procedure of 
multivariate cointegration requires the existence of a sufficient number of time lags and as the sample 
size is relatively small, we select 1 for the lag order on the basis of Schwarz Bayesian Criteria (SBC). 
 
4.0 Analysis and findings 
 
4.01 Growth Rate of GDP per Capita and public expenditure on Education 
 
Figure 1 of the following page exhibits GDP (Current US $ in million) and public expenditure on education 
(US $ in million) of Bangladesh from the period of 1995-2009. The calculated average growth rate of GDP 
per capita (constant 2000 US $) of Bangladesh is 3.91% which indicates that during the period of 1995 to 
2009 GDP per capita has increased at an average rate of 3.91% per year. On the other hand, the 
acceleration rate of GDP per capita of Bangladesh is 0.16% which indicates that in future the growth rate 
of GDP per capita will be increasing at an average rate of 0.16% per year. Similarly, the calculated average 
growth rate of public expenditure on education of Bangladesh is 6.31% which indicates that during the 
period of 1995 to 2009 public expenditure on education has increased at an average rate of 6.31% per 
year. 
 
4.02 Stationarity Test 
 
The table-1 shows ADF test statistic used to examine the null hypothesis of existing of a unit root in the 
GDP per capita and public expenditure on education data. The results in Table 1 clearly indicate that ADF 
tests fail to reject the null of non-stationary for LGDPPC except LEDU which is stationary at the 5% level 
of significance. LEDU has an ADF test statistic which is less than the critical value and thus is stationary in 
levels, implying that it is integrated of order 0 or I (0). After first differencing the result shows that 
LGDPPC remains non-stationary and requires further differencing. After second differencing the variable 
LGDPPC became stationary at the 5% level, implying that it is integrated of order 2 that is I(2).  
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Figure 01: GDP and Public Expenditure on Education during 1995-2009 
 
 
 
 
 
 
 
 
 
 
 
Table 01: Results of ADF test 
Variables ADF Test Statistic 
Level First difference Second difference 
LGDPPC -0.304805 -1.635716 -3.739790** 
LEDU -4.630918** -2.794465* -------------------- 
                          Note: ***, ** and * indicate statistically significant at the 1%, 5% and 10% level, respectively. 
                       
Table 02: Results of KPSS test 
Series Level First Difference 
LGDPPC 0.164701**  0.084513 * 
LEDU 0.207497**  0.103515 * 
                 Note: ***, ** and * indicate statistically significant at the 1%, 5% and 10% level, respectively. 
                  
To circumvent the low power in the standard unit root tests, the newly developed KPSS test is also 
applied to test the null of stationary against the alternative of non-stationarity. The results on the 
LGDPPC and LEDU in Table 2 show that the null of stationary could not be rejected.  The results of the 
KPSS test explain that all variables are first difference stationary. Given that not many non-stationary 
macroeconomic variables are integrated of order 2, based on the results of the ADF and KPSS tests, we 
conclude that all variables are integrated of order 1 that is I(1). Figure-2 (Appendix) clearly shows the 
differences in the trend with stationary and non stationary of the series. 
 
4.03 The Ordinary Least Square (OLS) Regression Models 
 
The log-transformed GDP and Public expenditure on Education have been used in developing the OLS 
models. The OLS result has been presented in Table 3. 
Table 03: OLS Regression results 
  Coefficient Std. Error t-Statistic Prob. 
C -3.68888 0.717995 -5.137746 0.0002 
LEDU 0.460335 0.03418 13.46787 0.0000 
 R-squared 0.933122   Mean dependent var 5.979662 
 Adjusted R-squared 0.927977 S.D. dependent var 0.171824 
 S.E. of regression 0.046112 Akaike info criterion -3.1919 
 Sum squared resid 0.027643 Schwarz criterion -3.0975 
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 F-statistic 181.3835 Hannan-Quinn criter. -3.19291 
  Prob(F-statistic) 0.000 Durbin-Watson stat                   1.233059 
 
The estimation of the equation by direct OLS gives the following integration equation: 
 
LGDPPC= -3.68+0.46 LEDU    ……………….…….. (5) 
 
The slope coefficient is statistically significant at 1 % level and the relationship between the variables is 
positive.  It is implying that in Bangladesh, a one percent increase in public expenditure on education 
contributes 0.46% increase in GDP per capita. Moreover, F = 181.38 and P = 0.000 imply that the 
regression model significantly fits the data. Finally, R
2
 indicates that about 93 percent variation of GDP 
per capita can be explained by total variations in independent variable. But the nonstationarity of 
variable biased the previous estimation, and the low value of DW can be interpreted as sign of spurious 
regression. 
 
4.04 Testing Cointegration 
 
The next step in our empirical analysis is to test for cointegration. Since the variables are considered to 
be I (1), the cointegration method is appropriate to estimate the long run relationship between variables. 
To explore the number of cointegrating vectors Maximal Eigenvalue and Trace statistics are used. The 
results of Trace statistics and Maximum Eigenvalue are shown in Table 4 and Table 5 respectively. 
Table 04: Unrestricted Cointegration Rank Test (Trace) 
No. of CE(s) Eigenvalue Trace Statistic Critical Value Prob.** 
None *  0.639496  16.14396  15.49471  0.0399 
At most 1  0.198757  2.880686  3.841466  0.0896 
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level. * denotes rejection of the hypothesis at the 0.05 level. **MacKinnon-
Haug-Michelis (1999) p-values 
 
Table 05: Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
No. of CE(s) Eigenvalue Max-Eigen Statistic Critical Value Prob.** 
None   0.639496  15.49471  15.49471  0.0715 
At most 1  0.198757  3.841466  3.841466  0.0896 
Max-eigenvalue test indicates no cointegration at the 0.05 level **MacKinnon-Haug-Michelis (1999) p-values 
 
Taking linear deterministic trend, a lag interval in first differences up to 1 and the MacKinnon-Haug-
Michelis (1999) p-values, we see that the null hypothesis of no cointegrating relationship can be rejected 
at the five percent level employing Trace statistic (trace statistic = 16.14 > critical value = 15.49 and p-
value: 0.0399), thereby suggesting that there is one linear combination of these non-stationary variables 
in level form that is stationary. The Trace statistic recognized one cointegrating vectors, while the 
Maximal Eigen statistic identified no cointegrating vector. Because the Trace statistic is more robust than 
the Maximal Eigen statistics (Cheung and Lai, 1993), therefore, the study used one cointegrating vectors 
in order to establish the long-run relationships among the variables. 
After normalization the cointegrating vector on LGDPPC, normalized cointegrating coefficients were 
estimated as reported in Table 6. 
Table 06: Normalized cointegrating coefficients 
LGDPPC LEDU Log likelihood 
1 -0.346667   
Standard Error 0.01664   
t-value -20.8335 66.57426 
P value 0.002   
 
The sign of coefficient in the above table is reversed because of the normalization process. The estimation 
of the equation by cointegration gives the following one: 
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LGDPPC = 0.3466 LEDU ……………….…….. (6)              
                               
This clearly shows that in the long run, public expenditure on education has a positive & significant 
impact on GDP. The slope coefficient of LEDU states that a one percent increases in public expenditure in 
education contributes 0.34% increase in GDP per capita in the long run. 
 
5.0 Conclusion     
 
This paper has addressed the issue of functional relationship between public expenditure on education 
and economic growth of Bangladesh using data during the period of 1995-2009. The data is subject to 
unit root test to determine stationarity and also cointegration test. The study finds a positive and 
significant impact of public education expenditure on economic growth. The result shows that a 1% 
increase in education expenditure will increase GDP per capita by about 0.34% in the long run. The 
economy of Bangladesh can expect to grow by investing in education at a greater extent. Therefore The 
study suggests that Bangladesh government should increase its public spending on education as well as 
develop education quality. 
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Appendix: 
 
 
Table 01: GDP per capita and expenditure on education as share of total budget and GDP 
Year GDP per capita  (current US$) Public Expenditure in Education 
(% of Total Budget) (% of GDP) 
1975 274.79 12.89 1.11 
1980 224.68 6.15 0.94 
1985 234.2 8.98 1.26 
1991 287.26 10.33 1.80 
1999 359.19 15.33 2.42 
2000 363.64 14.99 2.38 
2001 356.12 15.70 2.46 
2002 354.30 15.76 2.32 
2003 380.28 15.50 2.38 
2004 407.99 14.83 2.25 
2005 428.75 14.50 2.40 
2006 434.84 14.24 2.46 
2007 475.25 15.78 2.56 
2008 546.85 13.99 2.39 
2009 607.76 14.11 2.23 
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Table 02: Summary statistics of the study variables 
 LNGDP LNEDU 
 Mean  5.979662  21.00328 
 Median  5.955335  21.00010 
 Maximum  6.276788  21.59617 
 Minimum  5.740328  20.47009 
 Std. Dev.  0.171824  0.360561 
 Skewness  0.283146  0.090125 
 Kurtosis  1.883084  1.839504 
   
 Jarque-Bera  0.980118  0.862025 
 Probability  0.612590  0.649851 
   
 Sum  89.69492  315.0492 
 Sum Sq. Dev.  0.413329  1.820062 
   
 Observations  15  15 
 
Figure 02: Trend with non stationary and stationary 
 
 
 
 
 
 
 
 
 
 
 
 
                 
 
 
 
Source: World Development Indicator, World Bank 
 
